Chinese outward investment in real estate (FDIRE) has increased tremendously in recent years. However, it has attracted little attention in the literature. This study aims to assess the asymmetric impact of institutional quality on Chinese outward FDIRE using an extended gravity model with a real estate institutional factor. Using the unique dataset of Chinese outward real estate investment collected from Real Capital Analytics, we identify the main determinants of China's outward FDIRE. The results show that the established gravity model and real estate institutional factor together explain China's outward FDIRE. Specifically, market size and cultural proximity have a positive influence on the FDIRE outflows from China. In addition, institutional factor, namely real estate transparency, has an acute impact on China's outward FDIRE, whilst it is conditional on the market size of and the economic growth speed of a country, highlighting an asymmetric effect of institutional quality on Chinese outward FDIRE. The implications of the findings have also been discussed.
Introduction
As at December 2016, China has become the second largest international investor (behind the United States) in the world with US$183 billion, contributing to 11.6% of the world's overall outward investment (UNCTAD, 2017) . The growth of Chinese outward foreign direct investment (OFDI) has received increasing attention in the literature (Buckley et al., 2007; Kolstad & Wiig, 2012; Quer, Claver, & Rienda, 2012) . However, by employing an aggregate dataset with all sectors, their results on Chinese OFDI are mixed. Particularly, no consensus is available on the impact of institutional quality on China's OFDI. The mixed findings probably can be attributed to the difficulty and/or insufficient control for industry characteristics. As discussed by Deng, Wong, and Chau (2018) , each industry has its own set of formal and informal rules; thereby a panel model cannot fully control the industries' effect if industries and institutional information environments vary together. To overcome the limitation of industry characteristics, this study investigates Chinese OFDI using a sectoral analysis. Specifically, we confine our analysis to China's outward FDI in a single sector, which is real estate. Importantly, the total value of Chinese outward real estate investment (FDIRE) in the global real estate market has increased by 33 times over 2007 -2016 (RCA, 2017 (see Figure 1 ). Figure 2 also depicts that Chinese FDIRE recorded high annual growth rates over 2008-2016, ranging from 19 per cent to 365 per cent. The only exceptions were in 2008 (-79.9 per cent; global financial crisis) and 2014 (-2 per cent). This sees China as one of the world's largest international property investors (CBRE, 2015; Knight Frank, 2015) . The trend of expanding Chinese outward FDIRE is consistent with the "One belt, one road" initiative. Specifically, the Chinese central government has urged state firms to invest aboard by providing financing support and easing of overseas investment policies (Tiezzi, 2014; KnightFrank, 2015) . While Chinese outbound real estate investment may slow in the near term as the Chinese government updated guidelines on foreign investment in August 2017 to curb "irrational" outbound investment, industrial properties such as logistics, high-tech manufacturing and business park space may be still favoured under the "One belt, one road" initiative (Cushman & Wakefield, 2018) . This further highlights the importance of understanding Chinese outward real estate investment.
To date, however, research of China's international real estate investment is scarce. To fill this gap, we develop an extended gravity-institutional model to analyse the determinants of Chinese outward FDIRE in a panel form. By recognising the unique characteristics of real estate investment, we also incorporate a real estate institutional factor, namely real estate transparency index, in assessing the determinants of Chinese international property investment. This study therefore contributes to the literature in a number of ways. Firstly, although institutional quality has become increasingly relevant for FDI decisions since the 1990s (Dunning, 1998) , most studies did not consider the asymmetric effect of institutional quality. Recently Alexsynska and Havrylchnyk (2013) suggested that institutional quality has an asymmetric impact on emerging and developed foreign investors. However, they qualified the finding of institutional asymmetry to the endowment of natural resources. To shed more light on it, a study that confines to a single sector, particularly real estate that is not very related to natural resources endowment, is paramount. Real estate, unlike other sectors (e.g. energy, resources and mining etc), is not very sensitive to the availability of natural resources endowments 1 . Specifically, to the best of our knowledge, this study is the first study to examine the asymmetric effect of institutional quality on Chinese outbound FDI. Besides, transparency level of a 1 We need to qualify that real estate sector is not very related to the endowment of natural resources, but it does not mean that natural resources endowments are completely unrelated to real estate. We thank the referee for highlighting this point.
property market is used as a measurement of institutional quality (see section 3 for the discussion of the transparency index). Particularly, driven by their prior knowledge of the complex real estate investment environment in an emerging market, institutional quality is more likely to have an asymmetric effect on China's FDIRE. A dedicated study of Chinese outward real estate investment therefore provides further insights into the driving forces of Chinese cross-border real estate investment in general and the asymmetric impact of institutional quality in particular. Secondly, to the best of our knowledge, this is the first sectoral study to examine the determinants of Chinese OFDI, particularly Chinese international real estate investment. Using the unique dataset from Real Capital Analytics concerning with cross-border real estate investment, this allows us to examine the determinants of Chinese OFDI into a particular sector, i.e. real estate, for the first time. This offers a rigorous foundation for policy formulation. Thirdly, this research contributes to the limited studies on FDIRE. In this study, we examined China's outward FDIRE for the first time. Specifically, it provides some empirical evidence whether the results in the general business literature can be generalised to all markets and sectors, including emerging markets and all sectors. The remainder of the study is structured as follows. Section 1 reviews the previous related studies on Chinese FDI and FDIRE, as well as the asymmetric impact of institutional quality on FDIRE. Section 2 develops an extended gravity model which provides the theoretical foundation for the empirical study. Section 3 discusses the dataset and the models to investigate the determinants of Chinese Figure 2 . Chinese FDIRE annual growth rate (%) (source: RCA, 2017) outward FRIRE. Results of the model are reported and discussed in Section 4. We draw up conclusions and the implications of the study in the last section.
Literature review
This section critically reviews the related studies on Chinese outward FDI in general and the asymmetric effect of institutional quality on China's outward FDI in particular. In addition, previous studies on international real estate investment are also critically examined.
The uniqueness of Chinese outward FDI
Extensive general business studies have investigated the drivers of Chinese outward FDI. For instance, a seminal paper, Buckley et al. (2007) found that OFDI from China is related to cultural proximity, geographical proximity and market size of the host markets, as well as endowment of natural resources and institutional governance. Interestingly, unlike previous studies on OFDI, they found that the conventional general theory (e.g. the gravity model), which is developed mainly based on developed markets, cannot fully explain the case of an emerging market like China. Indeed, the general theory should incorporate a special theory to explain Chinese firms' international investment. Quer et al. (2012) investigated the OFDI of the largest 35 mainland Chinese firms over [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Their results showed that the conventional model does not directly apply to Chinese firms. They also found that cultural proximity to China is a key driver in assisting Chinese investors to overcome the possible cultural barrier. Blomkvist and Drogendijk (2013) found that certain, not by all, psychical or geographical distance indicators such as language and culture distance, the level of industrialisation, as well as the level of democracy are critical explanatory factors for Chinese firm's investment abroad, highlighting that the general theories are not universal concepts and the importance of dedicated studies for emerging markets such as China. Numerous studies have demonstrated the special characteristics of Chinese outward FDI. In particular, Chinese firms have a distinctive foreign investment strategy in response to the imperfections of the Chinese capital market, which offers finance at below-market rates for Chinese investors and firms (Buckley et al., 2007; Kolstad & Wiig, 2012) . Further, Chinese investors have also developed ownership advantages that accrue from their home country (e.g. flexibility and prior knowledge of the complex operation in an emerging market) (Dunning, 2002; Erdener & Shapiro, 2005) . Specifically, Chinese firms tend to do business with each other, forming an integrated business network system. Unlike many Western countries, this networking system is a key success factor for many Chinese businesses. In addition, Chinese firms might also cultivate strong personal and economic ties to individual political leaders (Yeung, 1999) . Therefore, it is reasonable to find that Chinese outward-investing behaviour would be different compared with investors from developed markets.
Overall, extensive studies have considered the conventional models such as the gravity model and the quality of institutions (i.e. governance) in explaining Chinese outward FDI, whilst there is no evidence to suggest that these theories are directly applicable in the Chinese context (an emerging market). This also highlights the uniqueness of Chinese outward-investing behaviour.
Asymmetric effect of institutional quality on Chinese outward FDI
Given the uniqueness of Chinese outward-investing behaviour, this section examines the asymmetric effect of institutional quality on Chinese OFDI. In general, the asymmetric impact of institutional quality on FDI is a relatively unexplored topic in the literature. Several studies found that the lack of quality institutions of a host country might not necessarily deter capital flow from China (Buckley et al., 2007; Quer et al., 2012) ; this is not in line with the main established thesis in international business that an enhanced institutional arrangement, such as political stability, an established law and order system, sound property rights and low corruption would significantly increase the inflow of FDI (Globerman & Shapiro, 2002) .
Recent studies have directed attention to the asymmetric effect of institutional quality by distinguishing between developed and developing source countries. Alexsynska and Havrylchnyk (2013) found that institutional quality has an asymmetric effect, depending on source countries, on the flow of FDI. Specifically, investors from developed and emerging markets react asymmetrically to good institutional quality. They also discovered that the significance of institutional quality on aggregate investment flows will diminish if host countries are endowed with large reserves of natural resources. On the other hand, Lucke and Eichler (2016) offered some empirical evidence to support the notion of asymmetric impact of institutional quality depending on FDI destinations. Importantly, the asymmetric issue is particularly relevant to Chinese outward real estate investment. Firstly, China is still an emerging market; thereby institutional quality could have an asymmetric effect on Chinese outward investment compared with the western counterpart. As discussed by Alexsynska and Havrylchnyk (2013) , investors from emerging economies (e.g. China) would prefer countries with the highest institutional quality if they invest in developed economies with better institutions, whilst they prefer countries with similar and only marginally worse institutions if those investors invest in host countries with worse institutions than their own countries. Further, Chinese investors who have prior knowledge of the complex operation environment in an emerging market (Dunning, 2002) might have, fully or partly, prepared for this complex real estate investment environment. This could provide some indirect evidence to explain the findings of Buckley et al. (2007) and Blomkvist and Drogendijk (2013) that high Chinese investment flows to countries with poor quality of institutions. To sum up, institutional quality could have an asymmetric impact on FDI flows in general and Chinese outward real estate investment in particular due to Chinese investors' prior knowledge of the operation in an emerging real estate market.
Cross-border real estate investment
Several property studies have discussed the impact of FDI on the Chinese property market and the barriers for foreigners to enter the Chinese property market (Jiang, Chen, & Isaac, 1998; Zhu, Sim, & Zhang, 2006) . He, Wang, and Cheng (2009) investigated the trend of inward FDIRE to different Chinese provinces during the period 2000-2007.
The study considered how FDI location selection is affected by provincial characteristics, including regional governance, local market condition and housing reforms, as well as land commercialisation. He and Zhu (2010) found that foreign investors prefer to invest in larger Chinese cities with larger number of foreign investments, population and tourists. Hui and Chan (2014) revealed empirical evidence to suggest that inward of FDIRE to China is largely concentrated in coastal areas. It can also be explained by the number of foreign real estate enterprises and GDP per capita. Rodriguez and Bustillo (2010) used time series data from 1990 to 2007 and documented that a number of variables can be used to explain the inflow of FDIRE in Spain. Importantly, these factors consist of certain property specific explanatory variables, including housing prices, GDP per capita, travel costs and expected gains in capital, as well as tourism agglomeration. More recently, Farzanegan and Fereidouni (2014) suggested that FDIRE is affected by GDP per capita, FDI in other sectors and property prices. Surprisingly, they found that real estate transparency itself is not a critical factor, whilst it only affects foreign inward real estate investment in richer markets. In addition, Rogers, Lee, and Yan (2015) discussed local resistance towards Chinese foreign housing investment.
Overall, numerous studies have examined the determinants of Chinese OFDI, but no study has been undertaken on the driving forces of Chinese outward FDIRE. Although a growing body of literature has been devoted to institutional quality, little studies have focused on the asymmetric effect of institutional quality and previously documented findings of institutional quality asymmetry are qualified to the endowment of natural resources. Therefore, a study confines to a single sector, real estate, is paramount.
Theoretical framework
Using an extended gravity model with an institutional factor, this section develops a theoretical model to investigate the factors that may have some impact on Chinese investors' FDIRE decision making. The gravity model has been widely used in examining the determinants of different types of flow between two economies, such as foreign direct investment (Anderson, 2011) . It is posited that the economic connection between two economies is proportional to economic size and inversely related to trade barriers or distance. The proxy for barrier between two economies, includes geographical distance, cultural proximity and policy barriers (Anderson & Wincoop, 2004) . By applying the gravity equation in explaining FDI, it could be written as follows:
where:
ij FDI is the bilateral flow of investment between country i and country j; Y is the size of economy which is usually measured by GDP; ij barrier represents the FDI barriers between country i and country j.
Although numerous studies have investigated the determinants of Chinese outward FDI, the documented evidence is not universal. This can be attributed to the use of aggregated FDI data that may distort the in-depth relationship between FDI and its determinants (Shah, Ahmad, & Ahmed, 2016) . This highlights the importance of a sectoral study with a clear focus on a particular sector in order to provide a rigorous foundation for policy formulation. To address it, we employed the unique dataset from Real Capital Analytics that tracking Chinese outward real estate investment 2 .
Acknowledging the uniqueness of real estate investment, institutional factor, measuring by transparency level of a real estate market 3 , has been introduced into the traditional gravity model. Importantly, the transparency level of a real estate market could be a key barrier in affecting cross-border real estate investment. Given property markets are characterised with strong heterogeneity and highly localised, as well as with information asymmetry problem, uncertainty regarding foreign real estate investment laws and market information could also weaken foreign 2 Real estate sector is selected for a number of reasons. Firstly, real estate is a unique asset with special characteristics (e.g. limited land supply and inelastic building supply). In addition, real estate investment is highly localised with strong heterogeneity and segmented among different countries. This suggests that international real estate investment is potentially more susceptible to an institutional factor, which is the variable of interest of this study. Secondly, the real estate sector has figured prominently in China's economy as the real estate sector is ranked the top three among all sectors listed on the Shanghai and Shenzhen stock exchanges (Deng et al., 2018; Liu, Shrestha, Martek, & Zhou, 2018) . Lastly, driven by high expected returns on real estate, more than half of listed nonreal estate firms in China, taking advantages of their excess capacities in productive factors, have diversified into the real estate sector (Rong, Wang, & Gong, 2015; Huang & Rong, 2017) . This sees the strong appetite of real estate investment from both Chinese real estate and non-real estate companies. 3 Although the transparency index for real estate covers a number of broader aspects such as market fundamentals, governance, regulatory and legal, performance, transaction process and sustainability (JLL, 2018), it could mean different from the conventional definition of the institutional quality such as the openness of an economy.
investor confidence. Therefore, the increased transparency reduces the information asymmetry problem and allows for better risk management, as well as facilitates international real estate investment (Chin, Dent, & Roberts, 2006; Falkenbach, 2009; Eichholtz, Gugler, & Kok, 2011) . In other words, proxies for investment barriers include geographical distance between two economies, cultural proximity, which is measured by the use of common language, and the institutional quality of the host country.
Since this study assesses the determinants of China's outward FDI flow to different host countries, Equation (1) can be rewritten as follows:
(2) where: j REFDI is China's FDI in real estate market of host country j; Y j is the economic size of host country j; j distance measures the distance between country i and country j; j commonlanguage indicates whether the host country j uses Chinese as one of its official languages, and j REinstitution is real estate institutional quality of host country j. Based on the abovementioned theoretical analysis, we empirically estimate the determinants of China's outward real estate investments.
Empirical framework

Data and explanatory variables
To assess the determinants of Chinese outward FDIRE, we collect the data of annual outward FDIRE transactions from China to 45 economies over the study period from 2007 to 2016 4 . These economies include the largest economies in the world such as the US and Japan, and China's major trading partners, for example Taiwan, Australia, as well as emerging markets such as Poland, Sri Lanka and Russia etc. Appendix (Table A1) Based on the extended-gravity model as discussed in section 3 and the related literature, a set of explanatory variables are taken into consideration. The explanatory variables include (i) gravity-related variables (i.e., GDP, geographic distance and cultural proximity); (ii) institutional factor (i.e., real estate transparency) and (iii) real estate market specific variables (i.e., GDP per capita growth rate, housing prices 6 , interest rate and population growth). The definitions of the explanatory variables are discussed in the following section and summarised in Table 1 .
Gravity-related factors
The traditional gravity model suggests that both economic mass and geographic distance are the determinants of international economic relationship. It is hypothesised that GDP has a positive effect on FDIRE in response to large economies commonly have larger investment opportunities; thereby these economies are preferred. This is also known as the market-seeking FDI hypothesis (Buckley et al., 2007; He et al., 2009; Rodriguez & Bustillo, 2010; Farzanegan & Fereidouni, 2014; Hui & Chan, 2014) . We therefore conjecture that host countries' GDP has positive impact on China's outward FDIRE. Annual GDP which gauges the economic scale of host countries is collected from the World Development Index (WDI); a database that is supported by the World Bank (WB).
Geographic distance is another widely used explanatory factor of FDI flows under the gravity framework. It asserts that firms usually prefer locations close to their home markets to commence their international operations; thereby geographic distance and FDI flow are negatively associated (Lau, 2003) . But numerous property studies have demonstrated the importance of geographical diversification strategy (Lee, Robinson, & Reed, 2008; Byrne & Lee, 2009 ). Hence, unlike the general business literature, we expect the geographic distance from China might not have a significant negative impact on Chinese investment in real estate abroad. To measure the physical distance between China and host markets, bilateral distance between the host country and China was utilised. The data were obtained from CEPII (Centre d'Etudes Propectives et d'Informations Internationales) dataset.
In addition, we used the data from CEPII to measure cultural proximity in which it is measured by whether or not the host country and China use the same language. A host country is expected to have little cultural distance with China if Chinese is one of the official languages of the host market. As discussed by Buckley et al. (2007) , cultural proximity has a significant and positive impact on Chinese overall OFDI over 1984-2001. Specifically, strong ties and networks among mainland Chinese and overseas Chinese are critical successful factors for mainland Chinese investors to reduce their business risk (Erdener & Shapiro, 2005) and identify suitable investment opportunities (Zhan, 1995) in certain foreign markets. Hence, we expect that the level of cultural proximity in the host market has a positive impact on the Chinese outward FDIRE.
Institutional quality
Institutional quality has been measured by political stability, established law and order system, sound property rights and low corruption (Globerman & Shapiro, 2002) . But, these broader indicators largely ignored a fact that transaction process of real estate investment could be lengthy and real estate transparency could be low in some countries even though these are developed markets (e.g. South Korea). Importantly, these would hinder cross boarder real estate investment. To address it, the Jones Lang LaSalle (JLL) Global Real Estate Transparency Index (GRETI) was used to measure the transparency levels of property markets in the host countries. GRETI demonstrates the transparency level of global property markets. GRETI is based on the combination of quantitative market data along with survey data from different markets. GRETI is scaled into a range of 1 to 5 where a market with a score 1 is a highly transparent real estate market, whilst a score of 5 represents the market transparency level is opaque. In other words, a lower GRETI scored property market suggests that it is a transparent market.
Even though it is a transparency index for real estate, the index covers a number of broader aspects such as market fundamentals, governance, regulatory and legal, performance, transaction process and sustainability (Jones Lang LaSalle [JLL], 2018). In other words, the index not only captures real estate aspects, but also the broader aspects. Importantly, the index has been widely used by real estate studies in gauging the institutional quality of a country (Farzanegan & Fereidouni, 2014; Newell, 2016) . Therefore, we employed this index in measuring the institutional quality of a country. Although the Chinese property market has recorded some improvement in its transparency in recent years, it is still characterised as a semi-transparent property market. As discussed earlier, Chinese investors have prior knowledge of the complex operation of real estate investment in an emerging market without high transparency. As posited by Alexsynska and Havrylchnyk (2013) , investors from emerging economies (e.g. China) would prefer countries with the highest institutional quality if they invest in developed economies with better institutions, no similar preference is required if they invest in emerging economies. Thus, we expect that transparency scores could have an asymmetric impact on the Chinese outward FDIRE. Specifically, transparency has an impact on foreign real estate investment via an interaction term with market size and/or the host country development speed level, particularly transparency has a higher impact on Chinese outward FDIRE in larger economies (highly growth markets), whilst its impact would be less critical in smaller markets (slowly growth markets). 
Real estate market-specific factors
Several real estate market-specific factors have also been considered as controlled variables. Firstly, property prices of a host country are considered. Previous real estate studies found that heightening property prices 7 would attract foreign capital flow into real estate (Zhu et al., 2006; He et al., 2009; Farzanegan & Fereidouni, 2014; Hui & Chan, 2014) . Nevertheless, a long-term co-integration study of Rodriguez and Bustillo (2010) found a negative link between expectations of heightening property prices and foreign investment in the Spanish property market. Overall, it is hypothesised that price would have a positive impact on Chinese outward FDIRE. In this study, we utilize housing price growth rate and expect the markets with higher housing price growth will attract more investment. Given debt financing is commonly used for property investment, borrowing costs are expected to have some impact on FDIRE, particularly for foreign real estate investors who rely on the financial systems in the host countries to raise investment capital (Ramasamy & Yeung, 2010) . In this study, interest rate has been used as a proxy for financing or borrowing costs. The empirical evidence in the literature has also suggested that the increase of interest rate will lead to higher borrowing costs, which in turn might hinder foreign investment, although the significant levels vary different studies (He et al., 2009; Rodriguez & Bustillo, 2010; Farzanegan & Fereidouni, 2014; Hui & Chan, 2014) . Therefore, this study expects that there is a negative link between financing costs in the host countries and the flow of FDI in real estate.
Population growth is also introduced into the model as a control variable in respect to high population growth leads to high housing demand and higher housing prices (Stevenson, 2008; Al-Masum & Lee, 2019) . In other words, population growth reflects market fundamentals; thereby markets with a higher population growth rate could attract more foreign investment in real estate, including Chinese foreign investment. 7 Housing is also one of the largest asset for many Chinese households (Weng & Gong, 2017; Tang, Ye, & Qian, 2019).
Lastly, GDP per capita growth rate is another control variable. It measures how the development level of a host market can partly explain FDI flow. In this study, we further expect that countries with higher GDP growth rate have larger real estate investment opportunities. Therefore, we expect that Chinese investors would prefer to invest in markets that have higher GDP per capita growth rate. Following the study of Buckley et al. (2007) , REFDI, GDP and distance are taken in logarithmic form as nonlinearity is expected in the relationships between outward FDIRE and the explanatory variables. This also eliminates potential scaling problem. Summary statistics are reported in Table 2 .
Empirical specifications
Baseline model
To assess the determinants of Chinese outward FDIRE, especially the role of institution factor in the FDI decision, a panel data analysis is adopted. It is examined by regressing the Chinese international real estate investment with a set of explanatory variables, including gravity-related factors, institutional factor and real estate specific variables in a panel form. We take the following panel data regression model as our baseline model: (i = 2007,... 2016) is introduced in order to capture the year-specific effects over the sample period (Lee, Stevenson, & Lee, 2018) .
Asymmetric effects of institutional quality
Given we have hypothesised an asymmetric effect of institutional quality on China's outward FDIRE, we also introduce two interaction terms of real estate market transparency and (1) market size (real GDP) and (2) economic development level (measured by GDP per capita growth). We conjecture that transparency levels of large economies and economies with rapid growth rates are crucial factors in explaining Chinese investors' decision making as these economies have more property investment opportunities. Specifically, real estate investment opportunities in a transparent property market could be more efficiently identified. However, it is less critical for smaller economies and economies with low growth rates. The augmented models are set in Equation (4). The purpose is to shed more lights into how the transparency level of a host property market affects Chinese investors' decision concerning FDIRE. The augmented model with an interaction term of real estate transparency and GDP and GDP per capita growth can be presented as follows: 
where: Eco in the interaction term represents economic factors (either GDP or GDP per capita growth). The estimation results are exhibited in the following section.
Empirical results and discussion
Results of baseline model
The empirical results of Equation (3) As hypothesised, the coefficient of GDP is positive and statistically significant at 1% level in Models I-III, reflecting that Chinese investors have a tendency to invest in larger economies. Specifically, a 1% rise in recipient country's GDP will lead to an increase of Chinese outward FDIRE by nearly 0.7%. Given that market size reflects availability of investment possibilities, it is reasonable to expect that Chinese real estate investors preferentially invest in larger economies with more property investment opportunities. This is consistent with the results of Buckley et al. (2007) based on the aggregated outward FDI from China. It also offers some support to the market-seeking hypothesis in which market seeking was a key motive for Chinese outward FDIRE over this study period.
Another noteworthy finding is that the coefficient of geographic distance is negative but not significant with the introduction of cultural proximity. It is contrary to the general findings for the gravity model that distance has a significant impact on trans-boundary flow of goods and inputs (Buckley et al., 2007; Blomkvist & Drogendijk, 2013) . The interpretation of this finding is that, unlike FDI in other sectors such as manufacturing, international real estate investment does not lead to any flow of goods. Therefore, Chinese real estate investors are less sensitive to geographic distance compared with multi-national enterprises. Indeed, geographical diversification strategy has been seen as a key diversification strategy (Byrne & Lee, 2009 ). This also confirms the assertion that the determinants put forward by the mainstream international business literature is not applicable to FDIRE in response to the unique features of real estate. The documented results here also highlight the presence of sector differences and the importance of a dedicated study of FDIRE as real estate is a unique sector.
Cultural proximity appears to have a positive and significant impact on Chinese outward FDIRE. The result suggests that Chinese international real estate investment reacts positively to the level of cultural proximity in the host market. Specifically, this variable reflects that Chinese property investors prefer host markets that are culturally similar to China. This indicates that markets with Chinese as one of their official languages would attract more real estate investment from China. It also suggests that real estate investment from China can be enhanced with the presence of ethnic Chinese in the host market. Comparable results are found from Models II and III. The results also support the view of Zhan (1995) and Erdener and Shapiro (2005) that strong ties among overseas Chinese have assisted Chinese investors to overcome the possible cultural barriers and identify property investment opportunities in foreign markets more effectively.
As hypothesised, the coefficient of RETrans is negative and statistically significant at 5% level in Models I-III, suggesting that real estate transparency, an institutional factor, does have an acute impact on China's FDIRE. Specifically, Chinese investors would prefer to invest in markets with higher transparency levels (a market with a lower JLL RETrans score represents the market have a higher level of market transparency and market institution quality). The results are consistent with the argument of Adair, Allen, Berry, and McGreal (2006) in which an increased real estate transparency would reduce the information asymmetry problem in real estate investment; thereby transparent property markets would be more appealing to foreign real estate investors. Specifically, Chinese real estate investors can be better informed of the institutional structure and business practices of transparent property markets; thereby their investment confidence can be enhanced in these markets.
In Model III, the robustness of gravity-related variables and institutional variable are further investigated by introducing property related explanatory variables as control variables. The significant and positive coefficient for GDP per capita growth rate suggests that Chinese intend to invest in the fast-growing market. The results are in line with the market growth hypothesis of Buckley et al. (2007) in that Chinese foreign investments are largely towards rapidly growing economies. Specifically, these markets present more opportunities for generating profits. Thus, one would expect investors may keen to invest more in host markets with a high economic growth rate. Nevertheless, the insignificant and positive coefficient of housing price growth rate in Model III suggests that heightening property prices in a market do lead to higher Chinese real estate investment of that market, but is not to statistically significant extent. This implies that past performance of a market does not seem to be such a relevant variable or a sole consideration for Chinese real estate investors' investment decision making. In addition, the sign of interest rate is the expected one, but it is not statistically significant. Comparable results are documented by Hui and Chan (2014) for Chinese inward FDIRE. The results can be attributed to the unique institutional and legal context of Chinese real estate investment. As discussed by Chen (2004) , Chinese investors are less likely to rely on debt financing in their property acquisitions as Chinese investors prefer equity financing to debt financing. Lastly, an insignificant coefficient of population growth is evident, indicating that high population growth rate does not necessarily lead to higher FDIRE from China. It also implies that Chinese investors might not view this as a good indicator to represent property demand.
Overall, the existing gravity model (e.g. GDP and cultural proximity) does explain the pattern of Chinese overseas real estate investment, whilst this theory might not fully explain Chinese outward FDIRE in the light of some variables (such as geographic distance) are not very relevant in understanding the real estate sector due to the special nature of real estate investment. Importantly, institutional factor, namely real estate transparency appears as one of the critical explanatory variables of Chinese cross-border real estate investment. This highlights the importance of an extended institutional-gravity model in explaining Chinese real estate investment abroad.
Dynamic panel model
The preceding section shows that the impact of institution factor on China's outward real estate FDI has been evaluated by means of panel data regressions. However, it can be argued that estimated panel models are subject to a potential endogeneity problem. As discussed earlier, institutional quality of a real estate market, which is one of the determinants of China's investment, could be partly determined by other variables. To shed more light on the robustness of estimated results and adjusting for the potential endogeneity, the relationship between institution and China's outward REFDI is re-evaluated by means of a dynamic panel data (DPD) approach. In this section, a Generalized Method of Moment (GMM) model is utilised as an alternative estimation to disentangle the problem of endogeneity (Bi, Fan, Gao, Lee, & Yin, 2019) . Specifically, a system GMM estimation is utilised in which real estate transparency is assumed to be possible endogenous. In addition, real estate transparency is used as a GMM instrument and the difference terms of other covariates are used as standard instruments for the first difference equation. The results for system GMM estimation are reported in Table 4 . Table 4 presents the estimated results from the system GMM. In general, the GMM results are fairly consistent with the results from the preceding panel regression. In other words, the conclusion from the panel regression is robust. Specifically, the results of Table 4 shows that GDP has a positive and significant impact, which is consistent with the theoretical assertion of the gravity model. Besides, the positive coefficient of common language confirms the importance of cultural proximity in explaining Chinese outward real estate investment. The negative coefficient of real estate transparency indicates that lower real estate transparency index of home country (i.e., higher institutional quality) will lead to more FDI from China. In short, the results suggest that the baseline results are robust. The only exception is geographic distance in which it has a significant and negative impact on FDIRE 9 . In brief, our GMM results suggest that the baseline results are fairly robust after adjusting for the potential endogeneity. Specifically, both gravity-related factors and institutional factors are critical in explaining Chinese FDIRE. 9 The Sargan test for over-identifying restrictions is used to test whether or not the GMM model specification is appropriate. The null hypothesis of the Sargan test is that over-identifying restrictions are valid (i.e., the instruments are exogenous and not related to the error term). The Sargan test focuses on the robustness of estimation and weakness of instruments respectively. The result shows that GMM results could be accepted by the Sargan test, reflecting that the instruments used in the model are exogenous, that is, the over-identifying restrictions are valid.
Asymmetric impact of institutional quality
Although the baseline results suggest that an enhancement of institutional quality would increase China's outward FDI in the host country, the quality of institutions could have an asymmetric effect on the abovementioned link given Chinese investors' prior knowledge of real estate operations in emerging markets. To assess the asymmetric hypothesis, we introduce the interaction terms of real estate market transparency and (1) market size (real GDP) and (2) economic development level (measured by GDP per capita growth) as specified by Equation (4). The estimated results for the specifications with interaction terms are reported by Table 5 . Model I shows the estimated results of the model which includes an interaction between real estate market transparency and GDP. The rationale is that the institutional factor may have different effects for countries with different economic mass. More specifically, it is hypothesised that transparency scores are only significant to attract more Chinese FDIRE in larger economies. As can be seen in Table 5 , the interaction term of transparency and GDP is negative and significant significantly, reflecting that transparency does have an impact on Chinese outward FDIRE, whilst the impact of transparency index is not constant. Indeed, real estate transparency has an impact on foreign real estate investment via an interaction term with market size. As discussed earlier, larger markets indicate more investment opportunities. A transparent property market, which is characterised by a lower transparency index, in a larger economy is critical to assist Chinese investors in identifying investment possibilities. This factor is, however, less critical in small economies. Furthermore, the F-test of the joint hypothesis that real estate transparency and the interaction effect (GDP*RETrans) jointly have an impact on FDIRE, confirming the importance of institutional factor in explaining the Chinese outward FDIRE is conditional on GDP. Based on the estimated coefficients of GDP and transparency in Table 5 , we can further gauge the marginal impact of transparency on Chinese outward FDIRE based on the following equation:
It is important to note that the estimated coefficient of the interaction term is -0.591. It measures the effect of institutional quality (i.e. transparency) when the GDP is equal to zero. To gauge the marginal impact of transparency on Chinese outward FDIRE, the mean log value of GDP of $26.541 billion is used. Therefore, at the mean value of GDP, the impact of RETrans on FDIRE is -1.088, indicating that a 1% improvement on transparency score (or a drop of the transparency index, which reflects a greater level of transparency) will lead to a greater 1.088% Chinese real estate investment in a country with an average market size of $26.5 billion (in log).
Similarly, Model II of Table 5 shows the estimated results of the model which includes an interaction between real estate market transparency and GDP per capital growth rate. It assesses whether institutional quality may have different effects for countries with different economic growth rates. The estimated coefficient of the interaction term is -0.19. It measures the effect of institutional quality on FDIRE when the GDP per capita growth is equal to zero. Given the mean value of GDP per capita growth is 1.342%, the marginal impact of real estate transparency, at the mean value of GDP per capita, on FDIRE can be estimated as follows: 
This suggests that a 1% improvement on transparency score (or a drop of the transparency index, which reflects a greater level of transparency) will lead to a greater 1.815% Chinese real estate investment in a market with a GDP per capita growth rate of 1.34%. In short, markets with low JLL real estate market transparency index (or high institutional quality) lead to higher investment from China, whilst this is conditional on the speed of economic growth of and the size of the market.
To assess the economic significance of the marginal effects, we further test whether the estimated effects are statistically different from zero. To do so, we rerun the regressions by replacing the interaction term between GDP and real estate transparency with a new interaction term. The new interaction term is the interaction term between GDP of $26.541 billion and real estate transparency, which represents the estimated effect at the mean value of GDP. The second interaction term is the interaction term between GDP per capita growth of 1.342% and real estate transparency. This exhibits the estimated effect at the mean value of GDP per capita growth. The results are reported in Table 6 .
As expected, the coefficient of RETrans of Model I Table 6 is -1.095. It indicates the partial effect of institutional factor on FDIRE at the mean value of GDP 10 . The results show that, on the average level, lower score of real estate transparency (i.e., higher institutional quality) leads to higher investment from China into recipient country's market. The negative coefficient of transparency in Table 6 shows that transparency does have an impact on Chinese outward FDIRE, whilst the impact of transparency index Table 6 in respect to the coefficient of RETrans is negative and statistically significant. Again this confirms that markets with low real estate market transparency index (or high institutional quality) lead to higher investment from China, whilst this is conditional on the speed of economic growth of the market. Importantly, the asymmetric effects are statistically significant.
To sum up, the interaction term analyses suggest the asymmetric effect of institutional quality (i.e. real estate transparency) on Chinese outward FDI. Specifically, Chinese investors prefer transparent real estate markets, whilst the marginal effect of transparency or institutional quality is not constant. Specifically, transparent property markets would attract higher investment from China, whilst there is conditional on the market size and the speed of economic growth of a country.
Robustness checks
To enhance the robustness of our empirical results, we exclude tax havens, including Hong Kong, Palau, the Bahamas and the United Arab Emirates, from the sample countries and re-estimate the Equation (4). PWC report was used to identify tax havens in which it provides a list of countries, territories and regions that provide a favourable tax regime (PricewaterhouseCoopers, 2017) . The results are very consistent with the results in Table 5 . We found that transparency does have an impact on FDIRE. However, the impact is not constant in which transparent property markets' ability to attract higher investment from China is conditional on the market size and the speed of economic growth of a country. The positive and significant coefficient of cultural proximity further reinforces the view that cultural proximity between the host markets and China is important in the flow of Chinese outward FDIRE as Chinese real estate investors prefer real estate markets that are culturally similar to China. Lastly, unlike the empirical results from the gravity model in Table 5, geographic distance does not have a strong impact on FDIRE. Again the results are in line with our baseline results, reflecting the unique nature of international real estate investment compared with other sectors. Insignificant results are also documented for housing price, population and interest rate. To sum up, the results here confirm the previous findings in which Chinese outward FDIRE is driven by market size (GDP), cultural proximity and the institutional quality of the host markets (i.e. property market transparency) via an interaction term with the market size or speed of economy growth (either GDP or GDP growth rate) of the host countries. This also suggests our baseline results are robust to the exclusion of tax haven countries from our sample.
We also added a number of control variables. Importantly, previous studies on FDI have found that these control variables to be of importance in explaining global FDI flows. These control variables are openness, exchange rates and inflation rate. When adding these control variables, although openness appears as another key driver of Chinese real estate investment abroad, our results are qualitatively similar to the baseline results 11 . Importantly, we found that Chinese real estate investors prefer larger host economies coupled with highly transparent real estate markets, as well as host markets where cultural proximity to China. In other words, our results are robust to the inclusion of these control variables.
Conclusions and policy implications
This study is the first attempt to assess the asymmetric impact of institutional quality on Chinese outward FDIRE using an extended gravity model with a real estate institutional factor (namely real estate transparency). Specifically, this is the first sectoral study to examine the determinants of Chinese outward FDIRE by considering institutional asymmetry. Using the unique dataset from Real Capital Analytics and a range of mainstream explanatory and property specific variables over 2007-2016, we have identified the determinants of Chinese outward FDIRE for the first time.
Several findings have been identified from this study. Firstly, a number of tests indicate that real estate transparency, which is a real estate institutional quality factor, is a key factor in explaining China's outward FDIRE in larger and fast developing economies. Specifically, transparency has an impact on Chinese foreign real estate investment, whilst it is conditional on the market size and the speed of economic growth of a country. This highlights the asymmetric effect of institutional quality on Chinese outward FDI. This can be attributed to their prior knowledge of operations in an emerging real estate market. This also suggests that institutional asymmetry as well as the general theory are required in understanding China's outward FDIRE. Secondly, the gravity theory itself cannot fully explain Chinese outward investing behaviour in the real estate sector. In fact, both the established gravity model and real estate institutional factor together explain Chinese outward FDIRE. This also highlights the presence of sectoral differences and a dedicated study of the outward FDIRE is paramount as real estate is a unique sector. Thirdly, cultural proximity emerges as an important factor, suggesting that Chinese investors seek foreign real estate investment opportunities in environment that they 11 Results are not reported for brevity. are familiar with. This again confirms the importance of cultural proximity in explaining the Chinese outward FDI.
There are some far reaching policy implications from this research. First, the findings suggest the importance of a sectoral study in response to a sectoral effect has been documented. This also leads to a question of the appropriateness of a uniform FDI policy for all sectors. Consequently, policy makers should consider the divergences between different sectors in formulating their FDI policies. Second, policy makers and investors should acknowledge the fact that FDIRE cannot be fully explained by the general theory of FDI. To provide a rigorous foundation for policy formulation, they should expand the general theory with considering the institutional quality factor as the general theory might not be directly generalized into the property sector. Lastly, policy makers and property practitioners, particularly in larger economies and countries with rapid growth should enhance the real estate transparency levels (higher institutional quality) of their countries in respect to larger and rapidly growth economies with a transparent property market (asymmetry impact) will likely to stimulate foreign real estate investment from China.
With respect to further work, although this study has formally examined the driving forces of Chinese outward FDIRE, outward FDIRE from other markets merit further investigation. Given China's FDI is very sensitive to the policies of the Chinese government, we would like to qualify our findings to the continuation of the relevant policies (e.g. 'One belt, one road' initiative). If there is a change in the relevant policies, a future study of Chinese outward FDIRE is necessary. In addition, the impact of the recent changes of the host country's regulatory environment and the host market's lifestyle on the Chinese outward FDIRE (e.g. Canada's change in regulation of foreign investment) warrants further studies.
